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At the GRAMMAR SCHOOL. 
At MALPAS, near WHITCHURCH, 


YOUNG GENTLEMEN 


ARE GENTEELLY BOARDED, AND COMPLETELY INSTRUCTED 


IN THE VARIOUS USEFUL | 
BRANCHES OF EDUCATION, (viz. ) 


HE Engliſh and Latin Tongues ; 
Writing in al/ its Branches ; 
Arithmetic, vulgar, decimal and logarithmical ; 


Merchants Accompts, and practical Book-keeping by ſingle and double 


ntry ; 
Menfuration, including Gauging and Land-ſurveying; 
Algebra, Geometry, Logarithms and Trigonometry ; 
Navigation, by Plane, Mercator's and Middle-Latitude-Sailing : 
Geography andthe Elements of Aſtronomy with the Uſe of Planiſpheres, 
Globes, Sliding-Rules, Quadrants, and other Mathematical In- 
ſtruments. Alſo the Writing of Polygraphy, upon an improved 
and fwift Plan. | 
Proper Maſters will be engaged to teach the Greek and French Lan- 
| guages, with Dancing, Drawing, and other Parts of polite 
Learning. 


% The Situation of Malpas is remarkably healthy and pleaſant, and 
the Scroor well adapted to the Purpoſe. Letters poſt paid addreſſed to 
J. VAUGHAN, Grammar Sc, at Malpas, near Mbitcburcb, will be 
ammediately anſwered. : 
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' Whoe'er expefts a faultleſs Piece to ſee, 
Thinks what ne'er was, nor is, nor e'er ſhall be: 
In every Work regard the Writer's End, 
| Since none can compaſs more than they intend ; 
And if the Means be juſt, the Conduct true, 
Applauſe, in ſpite of trivial Faults, is due. —Porx. 
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| Defgner ; whoſe ſuperior Penetration may 


TO THE REVEREND © 
SIX THOMAS, EDWARDES, BazrT. © 
 FRODESLEY, SHROPSHIRE. 
mn... i . 
As a dubious Artiſt, * 65544 conſtructed 


ſome new Invention; deſirous of rendering i it 
as perfect as poflible, applies to the original 


either point out farther Improvements, or 
diſcover Defects unknown to the Author of 
them; ſo I, (preſuming upon that Generoſity 
Which has Ae deigned to countenance this 


2 Attempt) 


18 

Attempt) ſolicit your Acceptance of that 
which your Kindneſs enables me to offer. 
And this I am direfted to do hy Gratſtude and 
Reaſon: Gratitude, as it affords me an Oppor- 
tunity of acknowledging how much I am ; 
indebted in hit, ks well as in other reſpetts ; 2 
and Reaſon, which points out the Neceſſity of 
a Rexiſion, and enbaldeng me, if the Leifure of 
aa . occurs, to requeſt that from yau, in ad- 
ditian to the Favours already ee en 

fo 3 1 5 

| 1 our moſt obedient, much age. 1 


And very humble Servant, 


M | ; Granger School, 


1796: 8 Þ VAUGHAN. - 
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THE 
PREFACE. 


O many Books having been already publiſhed on every 
8 uſeful Subject, and among thoſe books, many, whoſe 
excellence fruſtrates the efforts of rivalſhip, and entities them 
to the publick patronage; it ſeems incumbent on every mo- 
dern author, (eſpecially one who is conſcious of poſſeſſing no 
talents ſuperior to thoſe which others poſſeſs who have 


written upon the ſame ſubject) to give an aceount of ws true 
reaſons which induce him to publiſh. 


In juſtice to all authors of books on Land-Surveying, I 
muſt here beg leave to premiſe, that it is not becauſe their 


books do not anſwer the purpoſe they are deſigned for, that 
this Pocket Aſſiſtant makes its appearance: for, except in 


the ArrENDIx, their Plans and Deſigns are quite different 
B to 


* * » 
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to mine; their's being to convey a complete knowledge of 
Land-Surveying and all its branches, to one who muſt pre- 
viouſly be inſtructed in Arithmetic, Geometry, &c. whereas 
the deſign of the PocxeT Assis TAN is, to enable a perſon, 
though he has 10 learning higher than the reading and un- 
derſtanding of Words and Figures, to find the Contents of 
his Field; and this, by a method uncommonly expeditious ; for, 
no ſooner have you taken the dimenſions, than the Tables 
tell you the Contents, without either pen, or arithmetical 


| calculation. 


Hence, I preſume, theſe Tables will be found uſeful to 
men of every degree. To the larnad Surveyor they will fave 
both trouble and time: to the unlearned, they will convey 
that knowledge, which, for want of a dye degree of learning, 
he cannot acquire from other authors. 

To the Gentleman, this method may afford a new and 
healthful amuſement; as it may be an inducement to him 
to walk more into bis fields, 8 he conſiders that meaſuring 
by the ſtep may render 2 chain uſeleſs, except in caſes where 
critical exactneſs is required; and by. a very little practice he 
will be capable of ** his * to a yard; while the uſe 


n * * 
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of 


of theſe Tables, taking away the neceſſity of calculation; will 
diſpel that tediouſneſs, which hitherto' deterred him from 


- 


be greateſt. In the cultivation of his land, every judicious 
Farmer has an eye upon the quantity, by knowing ef which 
he is enabled ta prepare his ſeed; and to eſtimate the value of 


— — 3 ET. — 
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ö ing, that an ignorance of the quantity of land which he culti« 

| vates, is quite incompatible with that regular managenient 
and economy, likely to inſure Succeſs in Agriculture. 

In ſhort, the great utility of Land-Meaſuring to Farmers 

is ſo evident and well #nown, that to go about to prove it, would 

| be like ranfacking the intricacies of logic to prove the white- 


obſerve, that as the occafions and inclinations of mafiy Far- 
mers to know the Contents of Fields, happen mueli more 
| roy than they judge it convenient to employ Sur 
veyots, I 


them à more eſſential ſervice, than by publiſhing theſe _ 


TaBrts, by the help bf which ehery Face may becoing 5 
his oon Land-Meafurtr, © 
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curſory Surveys. But above all, to the Farmer, its uſe will 


| that which his labourers are about to undertake; ſoon find- 


neſs of ſnoto. I ſhall therefore turn from that buſineſs, ts 


thought it would not be in my power to fender 
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The sxcoxp TaprE is upon a larger plan, deſigned to 
aſſiſt Gentlemen and Farmers in computing the quantity of 
whole Eſtates, or large parcels of Land, by a mean length and 
breadth; and will, I think, be found very ſerviceable to each 
of them, as it may ſave them ſcores of pounds if ſegſonably 
conſulted, This Table contains the length and breadth of 
quantities of Land, from. 10 acres to 1 50 acres, which may 
be increaſed to what quantities you pleaſe by doubling, treb- 
ling, &c. any quantity and its correſponding length or 
breadth; or by doubling, trebling, &c. any N or breadth 
and its correſponding quantity. 


Table the Tr1xD is drawn up at the requeſt of ſeveral Gen- 
tlemen and Farmers in CHESHIRE and SHROPSHIRE, to aſſiſt 
them in finding the contents of a piece of Land in roods of 
64 yards each, that being the meaſure by which labourers 
uſually undertake. various kinds of work, particularly gar- 


dening, &c. Now, as the conſtruction of this Table is nearly 


ſimilar to that of the others, a Deſcription or Explanation is 
certainly unneceſſary: as to its accuracy, I muſt requeſt the 


Reader to conſider, that, as in the other Tables, ſo here, I 


could 
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could have expreſſed each breadth with the greateſt exactneſs 
by deeimals; but as decimals would not be underſtood by 
many for whoſe ufe thefe Tables are deſigned, I adopted a 
plan \eſs exact, but more univerially underftood. | 


ty After what has been (aid; it will be faperfivous to thew 
the uſe of 'the Tables in rhe 7 aluation of Tythes and ſpecific 
Crops of Grain, &c. as it is neceſſary to obtain a L ſpeedy know- 
ledge of the quantity, previous to the valuation of it: there- 
fore, as theſe Tables facilitate the former, l hope * will 
be found partieularly uſeful 1 in the latter. 


The APrRNDIX is added, as expreſſed i it the Title-Page, 
for the uſe of my own Pupils; particularly of fuch, as having 
more learning to acquire than time to ſpend in the acqui/ition, 
and being deſirous to learn in the firſt place, only the moſt 
neceſſary parts of every branch of learning, have no time to 
ſpend upon all the various Figures which Planimetry affords ; 
ſuch as Rhombus, Rhomboides, Oval, Parabola, Hyper- 
bola, &c. 
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ce This conſideration induced me to compile the Epitome: 

; Cho which, thoſe who underſtand Arithmetic | may acquire a 

tolerable knowledge of Land- Surveying; and thoſe who 

have properly ſtudied this ſubject, may preſent]y refreſh their 

memories, by finding compriſed i in a few Pages, thoſe uſeful 

Rules and Directions, which, in larger Volumes, they may 
have to * after through exeral Hundred Pa des. { 


To 8 if what I ok 3 with the view of 
rendering a ſervice to the Publick, meets with theic accepta- 
tion, I am ſatisfied. But if they diſcover any errors, either 
of the preſs, or pen, either in the plan, or execution, a line 
on that ſubject, addreſſed to J. VAUGHAN, Grammar-Schoo!, 
Malpas, will be thankfully received, and ſeriouſly attended to. 
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INTRODUCTION, 


EFORE I explain the following Tables, it may be ne- 
ceſſary to obſerve, that their Uſes are limited to the pur- 


| The mentioned in the propoſals, viz. to aſcertain - the 


contents in acres of any Farm, &c. As to plotting of Land, 
the moſt neceſſary inſtructions for that purpoſe will be found 
in the APPENDIX. 

The firſt Column of every 8 in each Table, contains 
the various Lengths of Fields; the ſecond Column ſhews 
the Breadth of ſuch Fields to contain the Quantities placed 
at the Head of that Column : but, becauſe theſe Breadths 
could not be expreſſed exactly, without making uſe of ſmaller 
fractions than quarters of yards, (which ſmaller fractions 
would not be underſtood by many for whom the book was 


deſigned,) 
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deſigned,) for the ſake of perſpicuity, I expreſſed the Breadths 
in yards and quarters only. 
In the narrow Columns, under the words Exceſs, marked 
thus, (+) or Deficiency, marked thus (—) I have inſerted 
in Perches and quarters of Perches, the Exceſs or Deficiency 
of the Product of each Length and Breadth, if more or leſs 
than the quantity at the Head of the Column of Breadths : 
or, in other words, the Difference in Perches and quarters of 
Perches between the integral Quantities at the Head of the 
Columns, and ſuch quantities approximating nearly to them, 
as the tabular Lengths and Breadths when moltiplied will 
produce. And, becauſe Quarters are fractions U Inood 
by all, wherever I met with any other fractions, as 2, 7 &c. 
1 phos the liberty of deviating a Square Yard or two, in or- 
der to expreſs the Exceſs or Deficiericy in Perches and 
quarters of Perches ; ſetting down 4 for -, and 4 for 4, &c. 
But as the Exceſs nd Deficiency are generally ſo ſmall as to 
be of little or no ſignification, the Exceſs happening, upon 
an average, as often as the Deficiency, and, vice verſa, the 
Deficiency nearly as often as the Exceſs, theſe Columns are 
of 
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of little uſe, except in caſes of very great accuracy; ; but this 


is left to the Surveyor, 


As in the firſt Column of every Page each Number is ſup- 
poſed to be a Length, I found I could not fill up an equal 
number of Columns of Breadths in the firſt right-hand Pages, 
without making uſe of ſuch numbers, as, relatively conſider- 
ed, were too great for Breadths; which was the reaſon of their 
omiſſion. ; But, it being requiſite for the readier underſtand- 
ing of Tables, that a ſimilarity ſhould be obſerved in their 
Pages, &c. I choſe rather for a few of the firſt Pages to the 
right-hand to be blank, than to fill them up with the Breadths 
of thoſe quantities, which, in all the ſucceeding Pages, would 
be found at the Heads af Columns 1 in the right-hand Pages 
only, 

In theſe Tables, the Dimenſions are taken in yards and 
quarters, and not in chains and links, becauſe the former are 
more generally underſtood by Farmers than the latter : be- 
_ that a chain is in few hands, whereas a yars's is in every 

ouſe. 


You may, if you have no Aſſiſtant, uſe a Rod two yards 


long, divided! into quarters of a yard; and, to free you from 


the 
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the trouble and fatigue which attends ſtooping, there may 
beat the end by which you hold it, ſo much over and above 
the two yards, ſeparated from the reſt by a proper mark, as 
will cauſe the end which is fartheſt from you, to be exactly 
two yards from the toe of your right foot, as often as with 
an erect poſture of body you hold the other end to ſome part 
of your right ſide: always obſerving, as you proceed, to place 
the toe of your right foot exactly at the end of the extent 
meaſured with your rod: but the uſe of this rod is ſubmitted 
to the diſcretion of my Readers, as many Gentlemen and 
Farmers /tep ſo regularly, as to be able to take the dimenfions 
with tolerable exactneſs that way. Others may prefer the 
uſe of a line, or chain, with marks at the end of every yard, 
and this may be the wore way, if you think rope to Nw an 
Aſſiſtant. 


To find the Content of 4 Field, Sc. by the falling 
Tables. | 


To do this, you need only meaſure the Length and 
Breadih; but, as all Fields are not quadrilateral, and * 


= 
13 
1 
: 
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of thaſe which are ſo, vary conſiderably in their form from 


the ſquare, or parallelogram, vulgarly called a Long Square, 
to the meaſuring of which Figures the following Tables are 
peculiarly calculated, I ſhall firſt ſhew their uſe in finding the 
Contents of a Parallelogram; and afterwards of a Triangle, 
which is the half of a Parallelogram; to which two figures 
moſt Fields may be reduced by * V. and Prop. VI. of 
the Appendix, 


Example of a Parallklogram. 


Let the - Length of a Field be 406 yards, and its Breadth 
200, what is its Content in Acres, &c. * 


Look in the firſt Column of the Table for the Length 406 


yards, then in ſome of the ſucceeding Columns. for the 


Breadth : now when it happens, as in this Example, that 
the Breadth of your Field exceeds the tabular Breadths, you 


may proceed orderly by particulars, adding together the 


Quantities of as many different Breadths as are equal to the 
given Breadth ; which Quantities, added together, will ex- 
A ably 
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actly correſpond with the ſum of their reſpective Breadths: or 
Jou may ſeek in the Table ſome Breadth, that is either ex- 

- aQly or nearly the half, third, or fourth of the given Breadth 
which being doubled, trebled, &c. fo as to make the given 
Breadth, will correſpond with the Quantity at the head of the 
Column, doubled, or trebled, in like manner, Thus, in 
the above example, as you cannot find 200 yards among the 
Breadths oppoſite to the Length 406 yards, you may ſeek 
the half, the neareſt tabular Breadth to which is 95 yards and 
2 quarters, the. Breadth of 8 Acres. This Breadth dou- 
bled is too little by g yards, being 191 yards: the Breadth 
of twice 8 Acres = 16, and the deficiency 9 yards being 
fought among the Breadths in the ſame line, you find 
it under 3 Roods; ſo that the Contents of a Field 406 
yards long and 200 yards broad, are about 16 Acres 3 
Roods, by the tabular computation, 


Another Method. 


But as ſome perſons, who are ignorant of arith metic, have 
fuch an unconquerable averſion to any thing that looks like 
a calculation (ariſing from an over-timorous diſtruſt of their 
Yate own 
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own capacities) as may perhaps render the Rules I have laid 


down of no ſervice to them, I ſhall recommend to them an 
obſervation, which will frequently occur to thoſe who are 
concerned in the buſineſs of education, © To believe a thing 
impoſſible is the only way to make it ſo,” I ſhall, how- 
ever, accommodate. them with a method of performing the 
buſineſs in their own way, as follows: 

Having meaſured the Length, and, as before directed, 
found it in the firſt Column, you will obſerve in the fame 
line, that of a piece of Land 406 yards long, 12 yards in 
Breadth make 1 Acre: you may then meaſure the Breadth, 
counting as you proceed 1 Acre for every 12 yards, till you 
arrive at the end of your Breadth; thus, 12 yards, that is, 
1 Acre; 12 yards more, that is 2 Acres; 12 yards more, 
that is 3 Acres, &c. &c. perhaps at laſt you have ſome num- 
ber of yards leſs than 12, as 6, 4, 3, &c. then, among the 
ſmaller Breadths, you will find that 6 yards is 2 Roods, or 


| half an Acre; 3 yards is 1 Rood, or a quarter of an ow . 
&c. 
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Suppoſe the Field be of a triangular form, you may find 
the Contents of it out of the Tables, by calling the baſe, or 


Jongeſt ſide, the Length; and half the perpendicular the 


Breadth; then find its Contents as a parallelogram by the 
foregoing Directions. 


Note. To know what is a Triangle, ſee the Epitome, 
Prop. III. Fig. 10, &c. 


— — 


The above is ſufficient to ſhew you the nature of the 


Tables; a little practice and conſideration will give you a 


further inſight into their utility; the laſt thing, therefore, 
that I ſhall deſcribe at preſent, is, 


The uſe of the Tables in laying out of Lands in the Form 
of a Square, Parallelogram, or Triangle. 


PROPOSITION I. 
To lay out a given quantity of Land in the form of a 


Square. 


RULE, 


y 


2. 
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RULE. 


Look in the Table for the greateſt Breadth beneath the 
given Quantity, then find its oppoſite Length in the left- 
hand Column, and you wil have a Figure, either e or 
nearly ſquare. 

Example. 

Suppoſe you would lay out 65 Acres in a ſquare Figure. 

Beneath 65 Acres in Table II. you find, by comparing 
the Column of Breadths and Column of Lengths together, 
that the neareſt to each other are the greateſt Breadth 562 
yards, and its Length 560 yards. 


Another Example. | 
Suppoſe you would lay out 10 Acres in a ſquare Figure. 
Look in the firſt Table under 10 Acres for its greateſt 
Breadth, which, by tracing its Breadths backwards, you will 
find is 220 yards, and its Length 220 yards, an exact ſquare. 


PROP. II. 


To lay out a given quantity of Land in the form of a 
Parallelogram. 


1 RULE. 


xviii INTRODUCTION... 
RULE. 

1. If the Length be given, find it in one of the left-hand 
Columns, oppoſite to which, and beneath the given Quan- 
tity, you will find the Breadth. Or, 

2. "if the Breadth be given, find that Breadth beneath the 


given Quantity, and in one of the left-hand Columns, op- 
poſite to the ſaid Breadth, you will find the Length. 


Example. 


What is the Breadth of a Fog whoſe length is 
200 yards, to contain 3 Acres ? 
Look in the firſt 'Table for 200 = oppoſite to which, 
and under 3 Acres, you have 722 yards, the Breadth requi- 
red. Again, e contra, 
What is the Length of a Fine containing 3 Acres 
of Land, whoſe Breadth is 722 yards. 
Look in the Table under 3 Acres for 724 yards, its oppo- 
ſite Length in the left-hand Column is 200 yards, 
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PROP. III. 


To "Ry out a Triangle by the Tables. 
1. Having the Baſe given. 


RULE, 
Seek the Baſe in the left-hand Column; find its oppoſite 


Breadth beneath the given Quantity ; double that, and you 
will have the Perpendicular required. 


2. Having the Perpendicular given. 


RULE. 


Find the Perpendicular in the left-hand Column, double 


its oppoſite Breadth found under the given Quantity, and | 
you will have the Baſe required. : 


Example T. 


What muſt be the Perpendicular of a Triangle to contain 
4 Acres, whoſe Baſe is 156 yards ? | 


Find 156 in the left-hand Column, oppoſite to which be- 


neath the given Quantity 4 Acres, you will find 124 * 
this doubled is 248, the * required. 


Xix 


Exampic 


Example II. 


Perpendicular is 248 yards ? 


the Baſe required, viz. 156 yards, 


Expreſſions. 


+ is uſed to expreſs plus, or more. 
— is uſed to expreſs minus, or leſs. 
= denotes equality. 


annexed, 


2 ſignifies one half of any thing. 
3 ſignifies three fourths, or three quarters. 


Y. Yards, Q. Quarters, and Per. Perches. 


INTRODUCTION, 


What is the Baſe of a Triangle containing 4 Acres, whoſe 


Find 248 yards in the left-hand Column, and under 4. 
Acres you will find 78, which being doubled, you will have 


ä of Algebraic Symbols and Frafional 


2 ſignifies one fourth of any denomination. to which it is 


N. B. In the following Tables Bth. fignifies Breadth, R. Roods, | A. Acres, 
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| AN | 
EPITOME 


OF THE ART OP 


LAND SURFEYING, 


DRAWN UP FOR THE USE OF HIS OWN PUPILS, 
By J. VAUGHAN, 


TEACHER OP 
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WRITING, ARITHMETIC, THB MATHEMATICS, & | 
At MALPAS, in CHESHIRE, | 
; 
Si quid noviſti rectius iſtis, | 
Candidus imperti; fi non, his utere mecum: | 
gw” — ß 


INTRODUCTORY. ADDRESS 


DILIGENT PUPIL, 


OUR diligent Application to Learning my Hits 
Boy, affords me great Pleaſure, as it muſt cer- 
tainly do to your Parents and Friends ; for Learning 
will not only make you the better reſpected, but will 
alſo afford you the greateſt Advantages : and while ö 
every day exhibits freſh inſtances of the great incon- 1 
veniences to which thoſe are ſubject who at School 
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negleaed their Learning, you will be able to perform 
the various Tranſactions of Life with Eaſe and Plea- 
ſure. to yourſelf, and Satisfaction to thoſe my whom 


— W , 1 18 f 4 
A £ 4. * 5 — A s — * l k 
+ 
* 
— 4 — 
- 2 5 — — — — * 
p 4 


r l — — A d 3 


IJ 


94 INTRODUCTORY ADDRESS. 


you have any Connexions. And now, as you are a 

perfect Maſter of the Rules of vulgar and decimal 
Arithmetic, &c. ſo judiciouſly laid down by Mr. 
Ditworth and Mr. Walkinghame, and are deſirous of 
attaining as ſpeedily as poſſible, the uſeful Art of 
Land- meaſuring before you proceed to higher Stu- 
dies; I have taken ſome Pains to contract the whole 
into as narrow a Compaſs as poſſible for your preſent 
Information; adviſing you, if Time permits hereafter, 
and you aim at a perfect Knowledge of all the various 
Inſtruments and Methods of uſing them, to conſult 
thoſe valuable Authors, whoſe Prolixity would at pre- 
ſent ſerve only to create a Confuſion in hour Ideas ; 
gte . ar at this 5 well. e 


nnn 


” „ 
+ 


which, if 3 ſtudied, vil. 1 think, be a 
competent Guide to the young Land-Surveyor, 
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GEOMETRICAL PROBLEMS, 
: — 0 R | 
' PROBLEM | ; 21 


5 raiſe a Perpendicular on the End of a 2 


See Figure 1. 


Quin. one foot of your Compaſſes at the end B, and with 
the other, at what extent you think moſt convenient, 
deſeribe the Arch c e fd; with the ſame extent, and one foot 
in C, make a Mark at e, and keeping one foot at e, make 
another Mark at 7; then, with one foot in e, deſcribe the 
Arch hb; and with one foot in f, daribe the Arch g 

a Line en from the Point firſt propoſed, through the In- 
terſection, will be a true Perpendicular, 
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PROBLEM III. 


From 4 Point affigned, 10 fall a Perpendicular upon a 
Line given. See Figure 2. 


Set ane fact of the Compaſſes in the given Point C, and 


ſtrike the Arch D E upon the given Line 4 B; then with 
above half the Diſtance D E, and one foot in D ** E alter- 


nately, deſeribe with the other the Arches Fand gg: a Line 


drawn from the given Point G ſtraight towards or through 
this interſection, will be the Perpendieular required. 


PROBLEM III. 


x T 0 divide a Line wy two equal Parts. See Figure 3. 


With any extent, greater than half the given Line 4 B, 


and one foot in 4 and B alternately, ſweep with the other 


the Arches c c and d d, and draw a Line through their Inter- 


: ſections, which will biſect or divide the given. Line into two 


— 
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97 
PROBLEM IV. 


To * down 4 T riangle the Length of whoſe Sides are 
given, See Figure 4. 


| Let 7 44 Yards, 4 C = 25 Yards, and B C2 37 
Yards, Draw a white Line for 4 B at pleaſure; from any 
Scale of equal Parts, take 44 within your Compaſſes, and 
lay down this Extent on the white Line; marking one end 
A, and the other B; with one foot in A, and with the Extent 
A C taken from the ſame Scale, deſcribe the Arch 4d; and 
with one foot in B, and with the Extent B G deſcribe the 
Arch ee, marking their Interſection: join 4 Cand B C toge= 
| ther, PRO! will complete the Triangle required. 


N. B. Vou may eaſily make the T riangle without any 
Letters or Marks, 


PRO- 
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PROBLEM 'V. 


To take any Angle in a Field, by the Chain only, 
See Figure 5, 


Suppoſe you are about to take the Angle 4; let one end 
of the Chain be held or faftened at the angular Point 4, 
while you extend the other end of the Chain to g and þ ex- 
ally a Chain's Length from the Angle; the Diſtance from g 
to h; being meaſured, you will have three Sides of a Triangle, 


Which you may plot by Problem 4, extending either Side of 


the faid Angle as far as you ſhall find neceſſary: in like man- 
ner take the Angles CD E and F, laying down the Diftances 
Im,no,dqr/. As to the Angle B, it being an inward 
Angle, you may take it without going out of the Field, by 
laying down a Chain's Length from the Angle in a direct 
Line with each of the Hedges, which will be at i and 4; the 
Diſtance between which will be equal to the Diſtance? v. 


PRO- 


OF: LAND SURVEYING. ' og. 


PROBLEM VL 


To deſcribe a ſquare Figure upon a given right Line. 
See Figure 6. 


Draw the given Line 4 B, at one end of which, ſup- 
poſe B, raiſe--a Perpendicular of the ſame Length; then 
taking that Length in your Compaſſes, and ſetting one foor 


in C deſcribe the Arch dd; do the like at 4, and deſcribe 


the Arch ff. Draw Lines from 4 and C to the Point of 
W run He and the Square i is finiſhed. 


: bas (ea x 3 PROBLEM vu. 
75 0 Hate a right- angled Parallelogram, See Figure 7. 


Firſt draw the Long Side 4 B, then the perpendicular 
3 C, and ſo proceed as in the foregoing Problem. 


A knowledge of the ſeven foregoing Problems, "a enable 
you to Plot the following Figures. 


1 
8 


' GEODE- 


rr * ” * 
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GEODZSIA, 
THE ART OF LAND-MEASURING. . ; 
3 7 , ak 5 Fa”: ES, 
> Of the Chain, 


HE Chain now uſed by Surveyors (commonly called 
Gunter's) is in Length 4 Poles or 22 Yards, and is 
divided- into 100 Links with pieces of Braſs at every 10 
Links for the readier counting of them. ws es 
_ Obſerve. that an Acre, or 4840 ſquare Yards, contains 
100,000 ſquare Links, being 10 Chains in Length, and x 
Chain in Breadth (or any Superficies equal to that). No. - 
as the ten Chains in Length contain 1000 Links, and one 
Chain in Breadth contains 100 Links, theſe two multiplied 
| * a into 


/ 
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into or by each other, produce 100,000 ſquare Links, by 
which you muſt divide. whenever you are about to reduce 
_ Links into Acres, 


To expreſs Chains and 1 | 


Suppoſe you would ſet down 14 Chains and 25 Links, 
you may do it with a Dot between, as thus, 14. 25, becauſe 
the Links are ſo many decimal parts of a Chain; or you may 
omit the Dot, thus, 1425, that is 1425 Links ; but if the 


Links are under 10, prefix a N thus 6 Chains 8 Links, 
bos &c, 


Of the Crs Sight. . 


The uſe of this is to know whether any Angle be a Right - 
angle or not, by the help of which you may find in a Trape- 
zium or Triangle upon what part of the Diagonal or Baſe 


the Perpendiculars fall: you may get any Carpenter to make 
it by the following Directions. 


Take 
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Take a Board about 4 Inches-broad, and 1+ inches thick, 
either round or ſquare: this with two Kerfs fawn upon it, to 
croſs each other in the Centre at Right- angles, being placed 
upon a Stick about 5 Feet high, and ſhod with an iron Fer- 
ril, will repreſent the Inſtrument called a Croſs-Sight ; a ſight 
of which js ſufficient to ſhew its application to Arifles. 

I ſhall however, for the ſake of any one who has no other 
opportunity of becoming acquainted with its uſe, add this 
one direction how to find in the Field upon what part of a 
Baſe or Diagonal Line a Perpendicular falls. Suppoſe you 
were meaſuring the Diagonal of the Trapezium A B CD, 
(ſee Figure 14) and wanted to know from what part of that 
Diagonal to meaſure the Perpendiculars e D and B: re- 
move your Croſs-Sight backwards and forwards along the 
faid Diagonal Line, till through the Kerfs you can fee the 
Angles A C with one of the Angles from which the Perpen- 
dicular you are about to meaſure falls, as D and B, 


; A 


of LAND SURVEYING. | " 
Of the Of ſet Staff. - | 


| his Staff is in Length 10 Links'or-6.72, and is uſeful 


In taking Angles o or On, and in rer all ſhort 
nces; | 


87 the Station- Staffs 4¹ Arrows. 


Feet in length, each with white Rags or ſomething conſpicu- 
ous diſplayed at its top: they are to be fixed i in the Angles 
to or from which you are meaſuring, 


The Arrows ſhould be ten in number, each about twelve 
Inches long, with bits of red Cloth tied to the top of each; 


one of theſe is to be ſet down at the end of every Chain by | 


the Foremoſt (or Leadet) who is to carry the reſt in his left 
hand except one, which, with the end of the Chain, muſt be 


held in the right hand, ready to be ſtruck down when the 
hindermoſt comes to the other. A fight of the foregoing In- 


ar. will render ' a farther WE o * unne- 
Ce ar y. | , 
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Of the Scale and. Compaſſes. 


== Beſides the foregoing, it will be neceſſary to be provided 

_ with a plain Scale and pair of Compaſſes for plotting, &c. 
_ _ Now as this Compendium is not intended to prechude the 
1 naeeceſſity of a Tutor, but to facilitate his labour, &c. a deſerip- 
85 tion: of ſuch Inftruments i is left to the Teacher himſelf, 


. rnorosrrrIoN I. | 2 
NPR oe To meaſure a Square. | 
| | 8 


Nlultipiy a Side! into (or by) itſelf, the product will be the 
Area or Square Content. See Figure 8. 


5 Aa _ PROPOSITION IL 
. To meaſure a Parallelogram. | 
. RULE. 


Multipiy the Length by the Breadth, the Produd is the 
Area, or Square Content, See Figure 9. 


Obſervation 


OF LAND SURVEYING. 
Oferuation 1. How the Length multiplied by the Breadth 


produces the Area, will appear from an Inſpection of 
Figures 8 and q; the former, whoſe fide is four Yards, being 
divided as above, is found to contain four Rows, each Row 


105 


four ſquare Yards, i. e. 4 times 4, which is 16: and the Paral- 


lelogram contains 4 Rows, each Row 8 ſquare Yards 7, e. 4 


times 8=g2 ſquare Yards, the Area or Superficial Content. 


Obſervation 2. If the Angles or Corners of any four-fided 
Field, &c. be not exactly like the Angles of the Square (/ 


Figure 8) which are what we term Right-Angles, ſuch a Field 


ſhould be meaſured not as a Square, or Parallelogram, but as a 
Trapezium ; by which Method, you may find the Area of 
any quadrilateral (or four-ſided) Figure, whether it be a 


Square, Parallclogram, Rhombus or en rg 2 2 83 | 


43 FE. N. 


7 


L 2 | PRO. 
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PROPOSITION III. 


= f 2 meaſure 2 eee, 1 
© Multiply u the Baſe by balf the Wen let! or half the 
Baſe by the whole Perpendicular, or the Baſe by the Perpen- 
_ dicular and take half the Product: either of theſe operations 
will give you the Auf. or Content of a Te, Fee Fig. 
Ke | 10 ths 12, 13. Ke 
5 Opfer vation. The reaſon for king half the product, Ke. 
0 zs becauſe the Baſe and Perpendicular of every Triangle are 
the Length and Breadth of its circumicribing Square or 
Parallelogram, which, contains exactly twice the quantity of 
the Triangle. To prove this, turn to the Parallelogram, 
$4.6 9, divide it into two Triangles by a Line from B to C 


or from to D, and you will preſently underſtand what ! 
now chers. WP 


In 
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In like manner Segments of Cireles, or curved a 
may be called 4 + or + of their circumſeribing Parallelogram, 
according as they are more or leſs curved. | 

PROPOSITION „„ 
25 0. meaſure a T rapezium. 
„„ YES 
i 0 tene Line from the moſt acute 3 to its 


oppoſite. Angle, upon which let fall two Perpendiculats 178 | 


the two remaining Angles. See Figure 14. 


- Multiply the half of that diagonal by the fum er the 
two Perpendiculars, or the whole of that Diagonal by half 
the ſum of the two Perpetullattars, the Product will be the 
Area required. 


As the Diagonal Line divides the R into two 
T ranges it may ea be e by Prob. 4, Fig, 4. 2 
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| way 0 a” a Fial, . 75 ke knall. 
bt i | HR. See Fi igure 15. 
= \ yl RULE, 


| If you find conkideridle d variations in the Breadth of a F ield 
is a Sec. one part being wide, another part narrow, &c. take the 
* 8 Breadth in ſeveral places, as 4 4, b l, k h, dd, 1 . 
| add theſe Breadths together, divide their ſum by the number 

of Breadths, the: Quotient will be the mean  Breadth, by 
Se, mat eee ty en ferne aue th. 
: iſp #5 15 91 Oy! 
907 2 10 8250 TY PROPOSITION: ul. 20 Mt t 
„ Howto mere any Field, Sc. by the Chain md 


£7 74 * 15 - _— i 1c; * 24 ; i 4, [3 Sz 
TT Org Sigh”. 1 
1 e's 1 


Ln 


© | If you are * 1 find the Cody of 5 . and 
s ROE of the ſame is not required, the readieſt way will be 
* to 


or LAND" SURVEYING: : 209 5 


to make uſe of your Croſa-Sight, unleſs you make uſe of 
the Tables, with which 1 have furniſhed 28 in 00 | The 
. Gentleman and Farmer's Pester It.. 

The uſual. method of meaſuring with the Ctain and 
Crols-Sight,. is to divide your Field into Triangles - and 
T rapezia, meaſuring only the Baſe and Perpeadicular of a 
Triangle, ( fee Prop. 3. Ps and the Diagonal * and N 

pendiculars of a Trapezium, See Prop. 4. 

In Figure: 16 the imaginary. Lines * wh 5 2 5 
divide the Field into Triangies and Trapeziaiz the Lines 
dotted thus, (. . .. ) repreſent. the Diagonal Line, Baſe, 
Perpendicular, c. neceflary to be mealured; then find 
the contents, of each Trapezium by Props 4s. nd of, * 
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Wes 8 | PROPOSITION | vn. 2 8 
8 eee and * ay Wont 1 db 5 


L _ 


80 Divide we 5 into e lh 1 meaſure 
the three” Sides of a Triangle, and the four Sides and Dia- 
gonal Line of a Trapezium: plot both the Triangles and 
Trapezia by Prob. 4. each Trapezium being two Triangles: 
and caſt them up by Prop. 3 and 4 ; add their Contents 
. RE; their Sum will be the whole Content. 


It you chuſe to plot anumber of contiguous Fields by this 
method of taking them fingly, (which is the ſureſt for a 


young beginner) and, after having meaſured one Field, you 
are about to meaſure another'contiguous to it; it is not re- 


© quiſite to meaſure again the Hedge between the field you 
are meaſuring and the Field you have meaſured. 
| There is a moreexpeditious method of meaſuring and plot- 
Ing a number of * Fields, &c, by ſtraight imagi- 
nary 


E 


or LAND SURVEYING, | re 


nary. Lines, taken either parallel or at diſcretion through the 


whole, having the Angles and Diſtances of their Extremities 
duly taken for plotting them properly, and taking (as you 
proceed) right ind left Off-ſets. from the ſaid Lines to 
Hedges, Ponds, or any thing remarkable, and the diſtance 
laid down on the faid Lines to Hedges, &c. that croſs them, 


The following i is an Exemplification of this Method. 


Suppoſe I had an Eſtate to meaſure. and map, confiting 
of 15 contiguous Fields, lying i in the F orm of Figure 17. 


Meaſure and lay down all the Lines and Off-ſets 4 
thus, (er-! beginning to meaſure the dotted Line 4 - A 
and, as in Land Meaſuring it is moſt regular to proceed with 
the Surn, Except when the Situation, Figure, &c. of a Field 
points out the neceſſity of deviating from that Plan; proceed 
from 4 to B, laying down the diſtance of each Off. ſet from 
Ai with the diſtance of each Off- ſet, &c. from G in the 
dotted Line C P; and from q, in the dotted Line 9. vs 
meaſure alſo, and lay down, Pet Probifs, — in _ 
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Field Book, or, if you plot it in | the Field, upon the rough 
Draught,) the Angles B, G p., 2, with the Hedges, &c. 


G i b, thtymonm pD pope he K, . L, 


iw, and v H. "Laſtly, the diſtances. H and 7 Ap, com- 


N 1 amen! in the plot, will prove the pong 


u Uſe of the Plain Table, _ 


The Plain Table being the moſt uſeful Infirument for 
Surveying, and ſo contrived as to ſupply the Place of both 
Theodolite, Circumferentor, and Semicircle; I ſhall, as a 

Sight of the Inſtrument will render a deſcription unnectffar 
= thats to make room for 2 Page or two ing s 


ue. 
To take the Plot of & Field at one Station by the Plain 7. Ne. 


See Figure 18. * 
eee you were about to plot the Field 4 B C DE. Place 


your Table with a ſheet of Paper on it, at a place from whence 


you can ſee all the Angles, ſuppoſe at O: turn the Table _ 
til 
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the Needle hangs directiy over the Meridian Line, which 
you may know by its points North and South; the former 
being generally marked with a Flower - de- luce; then ſcrew 
the Table faſt, and draw a line acroſs your Paper parallel 
to the Meridian line of the Card, which line will be the 
Meridian Line of your Plot (except in. places where the 
Compaſs varies ;).then apply the thin fide of your Index to 
a Pin erected at ©, and turning it about till thro? the. Sights 
you can fee the angle 4, draw with * Black- lead Pencil 
the Line O 4. Do the ſame by the Angles B C D and E, 
and having meaſured the diſtance from O to each ofthe 
Angles, ſet it off with the Scale and Compaſſes. upon their 
reſpective Lines © 4, © B, O C, &c. then, having marked thoſe 
Angles, draw Lines from mark to mark, and you will have 
the true Plot protracted i in the Field, 


To plot 'a Field by the Plain Table at two Stations, when 
all the Angles cannot be ſeen from one. See Figure 19. 


| Suppoſe the Field AB CDEFGHIKR, to be ſo large or 
irregular that you cannot ſee all the Angles from one Station; 


make 


% 
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make choice of two convenient Stations, as far from each 
other as the Field will conveniently admit of, as L and M. 


Fix the Table, take ſights, meaſure, protract, &c. as before 


directed, the Angles which are near to the firſt Station) L. | 
vis. HIKAB C: then ſet up a conſpicuous Mark at M 
the place where you intend to have your ſecond Station, 
turn your Index till through the Sights you can ſee that 
Mark : draw the — Line L M on which ſet off the 
diſtance, meaſured een the two Stations; remove the 
Pin from L to M the Table till the Needle bangs over 
the Meridian Line, as before; for want of a Compaſs, lay the 
thin ſide of the Index along the Stationary line L A, and turn 
the Table, till through the Sights you can ſee a Mark left at 
3 your firſt Station; then ſcrew it faſt, take Sights to the re- 
maining Angles D E F and G, meafure and lay down their 
dliiſtances from M: then Lines drawn from mark to mark, as 
before, will complete the plot. 


0 
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Nite. The above Directions for removing the Table from 


one Station to another, are ſufficient to give you an. idea of 


There are ſo many uſeful and curious matters in Land 
Surveying, that to notice them all would make this Volume 
quite too large for a Pocket Aſiftant. I beg leave, therefore, 
to direct thoſe whoſe age qualifies them for, and whoſe eu- 
liar profeſſions require, a more copious knowledge of thiguſefiil 
Art, to conſult ſome of the beſt modern Authors ; for, as the 
greateſt part of this Publication is not to he found in any 
Book that I have met with, I hope the candid Reader will por 
take it amiſs that there are en Artieles in other Books not 
to he found in mine 5 1 


| 


THE END. 
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The various Methods of Land Surveying, with the uſe of the 
Theodolite, Sector, Circumferentor, Protractor, Semicircle, and Plain 
Table, are taught Theoretically, and Practically, at the Grammar 
School, Malpas, near Whitchurch, by J. Vauonax; who takes 
this opportunity of thanking his Friends for paſt Favours, and of 
aſſuring thoſe, Parents, Guardians, &c. who intend to honour him 
with the care of their Children, that all his hopes of future Patronage, 
are founded upon that unremitted Attention .and Tenderneſs which 
have hitherto gained him the general approbation of his Patrons; this 
public Avowal of which, he is confident, will meet with the Sanction 
of all thoſe numerous X; reſpectable Friends, who have for. ſeveral 
years favoured him with their Patronage : and as the attention requi- 
ſitt zo be beſtowed on each, - induces him to limit the number of his 
Boarders to twenty, and there are at preſent ſeveral Vacancies, any 
Letter addreſſed to him as above, ſhall be immediately attended to. 
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